Disease of a single coronary artery may cause little change in ventricular function in some patients and severe impairment or aneurysm formation in others.' It is important to identify the factors responsible for these differences, because ventricular function is the principal determinant of outcome in patients with ischaemic heart disease.' 2 To assess the influence of various angiographic and clinical factors on the amount of left ventricular dysfunction after occlusion of a single major coronary artery, we studied 108 consecutive patients in whom complete occlusion of the left anterior descending coronary artery was the only important luminal obstruction found at coronary angiography.
Requests for reprints to We performed stepwise discriminant analysis (Statistical Package for the Social Sciences) of the variables shown in table 1 to discriminate between group 1 (good left ventricular function) and group 2 (impaired left ventricular function) patients. This program shows variables that discriminate between the two groups and at each step in the analysis selects the variable that gives the best discrimination. A statistic which is used to evaluate a discriminating variable is termed "F to enter" and in this calculation any value > 3-96 is significant at the 5% level. The same discriminant analysis was used when a history of infarction was included in the analysis.
Results
Of the 108 patients with isolated complete occlusion of the left anterior descending coronary artery, 90 were male (mean age 51 years, range 34-69 years) and 18 were female (mean age 51 years, range 34-63 years). Most had symptoms of angina (74), left ventricular failure (10) , or arrhythmia (4) and were studied with a view to bypass surgery. Twenty were symptom free or had only slight symptoms; most of these were younger patients with a history of myocardial infarction or of atypical chest pain in whom angiography had been performed mainly as a guide to prognosis.
Ventricular function was normal (score of zero) in 22 patients and abnormal in 86. Figure 1 shows the distribution of ventricular scores among the 108 patients studied. Forty two patients had ventricular scores of 0-2 and were included in group 1 ("good" left ventricular function). The remaining 66 patients had ventricular scores of [3] [4] [5] [6] [7] [8] [9] and were included in group 2 ("impaired" left ventricular function). The cut off point of 0-2 for group 1 was chosen arbitrarily because the statistical significance of the results was not different if group 1 patients included only those with scores of 0-1 or was extended to include those with scores of 0-3. Figure 2 shows the coronary artery scores in the 108 patients ranged from 3 to 9.
Stepwise discriminant analysis of the pre-existing variables in Step 1, only smoking (p < 0-00005)* and left anterior descending score (p = 0 0005)** are significant discriminators.
Step 2, inclusion of left anterior descending artery score in the analysis has little effect on the "F to enter" value of smoking (p < 0o0005)***. Table 2 Stepwise discriminant analysis between group 1 and group 2 patients by history of infarction, abnormal Q waves in electrocardiograph, and collateral score F to enter
Variable
Step I
Step 2 Step 3 Step 1, history of infarction is the most significant discriminator in those with impaired left ventricular function (p < 0-00005)*.
Step 2, inclusion of history of infarction and left anterior descending artery score in the analysis reduces the "F to enter" value of smoking, but it still remains significant (p = 0-008)**.
artery occlusion-history and electrocardiographic evidence of infarction and formation of angiographically visible collateral vessels-were included in the analysis. History of infarction is a significant discriminator (p < 0-00005) but not the presence of abnormal Q waves in the electrocardiogram (p = 0-28) or the formation of identifiable collateral vessels (p = 0 91). When history of infarction was included in the analysis, however, the "F to enter" value of smoking remained highly significant (p = 0-008); that is smoking remained an additional independent discriminator. Also discriminant analysis showed that smoking was significantly more common in those with a history of infarction (p = 0-014).
Smoking and left ventricular damage Discussion
In this group of patients in whom complete occlusion of the left anterior descending coronary artery was the only important lesion ventricular function ranged from normal to severely impaired. The differences presumably reflect variations in the incidence and extent of myocardial infarction. Of the variables analysed in an attempt to explain these differences, apart from a history of myocardial infarction, only the area of supply distal to the left anterior descending occlusion and history of cigarette smoking were of significance in discriminating between patients with good and impaired left ventricular function. Discriminant analysis established that these two variables were acting independently. This remained true if the cut off point for group 1 ("good" ventricular function) was taken at a ventricular score of 2 or 3, and even if the nine light smokers in this study were classified as smokers rather than non-smokers. Age, sex, family history of vascular disease, or abnormal Q waves in the electrocardiogram, collateral score, or the presence of other major risk factors for coronary artery disease did not discriminate between the two patient groups. It is known that lesions of the left anterior descending artery at different sites are associated with differences in left ventricular function. Patients with stenoses of the proximal left anterior descending artery have greater depression of ejection fraction,6 more abnormal wall motion,7 and more profound exercise dysfunction8 than do similar patients with distal stenoses. Such findings are not unexpected because the quantity of myocardium dependent upon a major coronary artery decreases as flow progresses more distally in the vessel. The results of the present study accord with these findings.
Cigarette that study, however, and the inclusion of a heterogeneous group of patients with multivessel disease makes separation of the effects of smoking difficult. Epidemiological studies have also shown that although smoking is strongly related to myocardial infarction and death, the relation to angina pectoris is modest, if it exists at all.'3 These findings also suggest an independent effect of cigarette smoking on the likelihood and size of myocardial infarction.
Acute thrombosis of a previously chronically narrowed coronary vessel is the pathogenic mechanism responsible for most transmural myocardial infarctions"4 and cigarette smoking may promote thrombosis by increasing platelet aggregation and adherence. 15 -20 Cigarette smoking seems to affect the biochemical composition of atherosclerotic plaques2' and this may influence their rates of growth and thrombogenic potential. A recent study has also shown that production of prostacyclin, a potent vasodilator and platelet antiaggregatory agent produced by vascular endothelial cells, is depressed in smokers. 22 The importance of these smoking induced changes lies in their potential for altering the time course over which occlusion of a vessel takes place and consequently the amount of left ventricular damage that results. We suggest that cigarette smoking mainly affects ventricular function by promoting thrombus formation at sites of atherosclerotic narrowing, and that in smokers the development of sudden complete occlusion may be more likely than progressive gradual narrowing of non-critically narrowed vessels. The consequences for left ventricular function will be great because the time taken for a stenosis to develop has a major bearing on the development and size of collateral vessels in both animal and human studies23 24 Whatever the mechanisms, however, the present study identifies a clear cut association between smoking and ventricular function among a group of symptomatic and asymptomatic patients with occlusion of the left anterior descending coronary artery. Furthermore, the power of the association we found strongly suggests that the smoking habit is an important independent determinant of left ventricular function in patients with ischaemic heart disease.
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